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Maria Hudakova - Jan Dvorsky
The aim of this paper was to define the important market risk sources in the transport small and medium-sized 
enterprises segment. A part of this aim is to find out how entrepreneurs evaluate these sources, and quantify the 
differences in their evaluation based on the entrepreneur’s characteristics, such as nationality, age, gender and others. 
The questionnaire was completed by 122 enterprises from Slovakia, Poland, the Czech Republic and Serbia. Statistical 
tools such as pivot tables, percentages and goodness-of-fit tests were applied to verify the formulated hypotheses. The most 
important source of market risk is a strong competition in the line of business. The obtained education of entrepreneurs 
is statistically significant characteristics for the evaluation of the market risk sources in selected transport enterprises. 
The findings are important for state institutions and their support systems in the transport SMEs segment.
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2  Short literature background
The risk management is a global process and a driver 
for business process innovation. Its deployment needs 
to be supported by a knowledge base associated with 
a decision support system [5]. In both developed and 
emerging economies, capital markets have become more 
important as a means of allocating resources. As a result, 
both banks and non-financial firms have realized that the 
number, type and extent of their exposures have increased 
significantly. Finally, a spate of volatile financial innovations 
are simultaneously a source of risk and a means to mitigate 
it [6].
To an economist, risk is defined as the existence of 
uncertainty about future outcomes [7]. Risk is a key factor 
in economic life because people and firms make irrevocable 
investments in research and product development, plant and 
equipment, inventory and human capital, without knowing 
whether the future cash flows from these investments will 
be sufficient to compensate both debt and equity holders 
[8-9].
Global surveys show that even though the risk 
management of the company is not a new discipline, 
current models of risk management are not flexible enough 
to be able to take into account the dynamics of the market 
[10].
According to Dvorsky et al. and Costa and Fernandes 
[11-12], the market risk related sources that exert the most 
negative influence on enterprise success are an increased 
competition, limited market size, low demand, inefficient 
marketing, poor understanding of competitors, poor 
1  Introduction
Enterprises are facing constant changes in the business 
environment and the way to deal with these changes also 
depends on the ability of the enterprise to adapt and accept 
the variability of everyday life [1].  The issues of market risk 
management in small and medium-sized enterprises (SMEs) 
have been analyzed and discussed for a long time [2].  The 
enterprise (also transport enterprise), is facing constant 
changes in the business environment at the national level 
and the way to deal with these changes also depends on 
the ability of the enterprise to adapt and accept the new 
actualities [3-4].
The paper contains a detailed analysis of the following 
market risk sources: losing the customers; a strong 
competition in the line of business; stagnation of the 
market; unreliability of the suppliers. The case study 
presents the answers from 122 transport enterprises in 
Slovakia, the Czech Republic, Poland and Serbia.
The structure of the paper is as follows: The first part 
presents current findings in the small and medium-sized 
enterprises of the transport segment. The second part 
defines the aim of the paper, the research methodology, 
research methods and the data collection. The section of 
Results presents the evaluation of the empirical research of 
market risk sources. In the discussion, there is a comparison 
to other research results presented. The conclusion offers 
a final summary of own research, its limits and future.
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The authors used questionnaire who contained sources 
for the market risk, economic, financial, operational, 
personnel, security and legal risks. Each risk was created 
from four sources of risk (the sources of risk were created 
by authors). The sources of the market risk (MR): losing the 
customers (MR1); strong competition in the line of business 
(MR2); stagnation of the market (MR3); unreliability of the 
suppliers (MR4). The following hypotheses were made in 
order to achieve the main aim of the study: 
H: Within the defined (H1: nationality; H2: gender; H3: 
age; H4: obtained education; H5: number of employees and 
H6: how long the entrepreneurs have been doing business) 
groups of entrepreneurs, there are statistically significant 
differences in the evaluation of market risk sources.  
To evaluate the formulated hypotheses and thus meet 
the primary goal of the paper, the tools of descriptive 
statistics such as tables and descriptive characteristics 
(frequency, percentages, sum). Then, the relationship 
between qualitative answers of entrepreneurs (using Pivot 
Table) and contingency intensity was used (using the 
Pearson’s coefficient of contingency, which is based on 
the Chi-square). The Pearson’s coefficient was calculated 
and then interpreted because of the decision about the 
statistical significance of differences between selected 
groups of the entrepreneurs. For assessment of the level of 
significance (limit of acceptance or rejection of hypothesis) 
the level of p-value 0.05 was used. Calculations were made 
using the analytical software SPSS Statistics.
The transport entrepreneurs were chosen based on 
demographic characteristics (gender, age, education, 
nationality) and the companies based on selected criteria 
(number of employees, how many years they have been doing 
business). The structure of the transport entrepreneurs´ 
characteristics who filled in the questionnaire was as 
follows: the nationality: Slovak entrepreneurs - 31 (25.4 %); 
Czech entrepreneurs - 20 (16.4 %); Polish entrepreneurs - 51 
(41.8 %) and Serbian entrepreneurs - 20 (16.4 %); the gender: 
male  - 96 (79 %); female - 26 (21 %); the age - up to 30 years 
- 38 (31.2 %); from 31 to 50 years - 62 (50.8 %); over 50 years 
- 22 (18.0 %); the obtained education - secondary school 
without the school-leaving exam - 19 (15.6 %); secondary 
school with the school-leaving exam - 58 (47.5 %); university 
graduates - 45 (36.9 %). The selected characteristics of the 
companies: the number of employees - micro-enterprises 
(to 10 employees) - 69 (56.6 %); a small company (to 50 
employees) - 43 (35.2 %); a medium-sized company (to 250 
employees) - 10 (8.2 %); how long the entrepreneurs have 
been doing business: more than 10 years - 53 (43.4 %), from 
5 to 10 years - 32 (26.2 %), from 1 to 5 years - 37 (30.3 %).       
4  Results and discussion
The following Tables 1-6 summarise the results of 
the assessment of the market risk´ sources (MR1, MR2, 
MR3, MR4) of entrepreneurs according to the selected 
characteristics. The structure of the market risk´ sources 
according to transport entrepreneurs was (n = 122): MR1 
understanding of location and markets and the inability to 
identify the target market [13-14].
The authors in general think that to successfully 
manage or control any transport activity, it is necessary 
to determine the degree and extent of risk. They define 
the terms “risk”, “risk management” and other relevant 
concepts in this field as being that risk management is one 
of the modern working methods that are important not only 
for transport companies but also for other organizations and 
other companies. The outcome of their research analysis is 
the essential risk reduction according to implementation of 
the Lean System and adaptation of the Outsourcing system 
with a transport company. Those methods are important for 
the risk analysis in a transport company [15-16].
3 Data, methodology and methods
The aim of the paper is to define important market 
risk sources in the transport SME segment and to find out 
how entrepreneurs evaluate these sources and quantify the 
differences in their evaluation based on the entrepreneur’s 
characteristics (nationality, age, gender, obtained education 
and how long the entrepreneurs have been doing business) 
and the enterprises’ number of employees.
The data collection was carried out in 2017 and 2018. 
The sample consisted of 1,689 enterprises in Slovakia, the 
Czech Republic, Poland and Serbia. The structure of the 
sample represents small and medium-sized enterprises in 
the four countries studied. The data was collected through 
a standard questionnaire via an online survey. The answers 
given by the respondents were recorded online in the 
four countries by means of questionnaire. With regard to 
the content and form of the questionnaire used during 
the survey, great attempts were made to ensure that the 
questions were comprehensible and to completely filter out 
any ambiguity, even in terms of the order of the questions.
The entrepreneurs were selected using ‘the random 
selection method’ (using the ‘Randbetween’ function) from 
specialized databases of entrepreneurs for each country 
(Slovakia - Cribis database, Czech Republic - Albertina 
database, Poland - Central Registration and Information on 
Business (CEIDG), Serbia - Statistical Office of the Republic 
of Serbia (OP3C)). With this method, randomness was 
ensured. Of the 1,689 small and medium-sized enterprises 
analyzed, Slovakia provided 487 respondents (28.8 %), 
Poland 474 (28.1 %), the Czech Republic 408 (24.2 %) and 
Serbia 320 (18.9 %).
The entrepreneurs could give their opinion to the risk 
sources, which affect the enterprise intensively - a very 
low intensity of the risk source (A1); a low intensity of 
the risk source (A2); a medium intensity of the risk source 
(A3); a high intensity of the risk source (A4) and a very 
high intensity of the risk source (A5). The explanation: 
the attitudes of entrepreneurs are: low intensity (A1+A2); 
medium intensity (A3) and high intensity (A4+A5) (three 
point Likert scale in Tables 1-6).
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“losing the customers” (p - value = 0.718); strong competition 
in the line of business (p - value = 0.108); stagnation of the 
market (p - value = 0.905); unreliability of the suppliers (p - 
value = 0.144). Hypothesis H2 is rejected. 
The age of entrepreneurs is not a statistically significant 
characteristics of evaluating the market source: “losing the 
customers” (p - value = 0.238); strong competition in the 
line of business (p - value = 0.314); stagnation of the market 
(p - value = 0.148); unreliability of the suppliers (p - value = 
0.273). Hypothesis H3 is rejected. 
The obtained education of entrepreneurs is 
a statistically significant characteristics of evaluating the 
market source: “losing the customers” (p - value = 0.045); 
strong competition in the line of business (p - value = 0.004); 
stagnation of the market (p - value = 0.047); unreliability of 
the suppliers (p - value = 0.033). Hypothesis H4 is accepted. 
- low intensity (A1+A2) 24 (19.7 %); medium intensity (A3) 
32 (26.2 %); high intensity (A4+A5) 66 (54.1 %); MR2 - low 
intensity (A1+A2) 14 (11.5 %); medium intensity (A3) 36 
(29.5 %); high intensity (A4+A5) 72 (59.0 %); MR3 - low 
intensity (A1+A2) 32 (26.2 %); medium intensity (A3) 56 
(45.9 %); high intensity (A4+A5) 34 (27.9 %); MR4 - low 
intensity (A1+A2) 46 (37.7 %); medium intensity (A3) 41 
(33.6 %); high intensity (A4+A5) 35 (28.7 %).
The nationality of entrepreneurs is not a statistically 
significant characteristics of evaluating the market source: 
losing the customers (p - value = 0.324); strong competition 
in the line of business (p - value = 0.118); stagnation of the 
market (p - value = 0.295); unreliability of the suppliers (p - 
value = 0.217). Hypothesis H1 is rejected. 
The gender of entrepreneurs is not a statistically 
significant characteristics of evaluating the market source: 
Table 1 The evaluation of sources of market risk according to nationality
MR1 SR PL CR SRB MR2 SR PL CR SRB
Low intensity: 8 9 5 5 Low intensity: 6 5 5 5
19.7 % 26 % 18 % 25 % 25 % 11.5 % 19 % 10 % 25 % 25 %
Medium intensity: 11 14 6 5 Medium intensity: 8 14 8 5
26.2 % 35 % 27 % 30 % 25 % 29.5 % 26 % 27 % 40 % 25 %
High intensity: 12 28 9 10 High intensity: 17 32 7 10
54.1 % 39 % 55 % 45 % 50 % 59.0 % 55 % 63 % 35 % 50 %
MR3 SR PL CR SRB MR4 SR PL CR SRB
Low intensity: 7 11 8 6 Low intensity: 15 13 8 9
26.2 % 23 % 22 % 40 % 30 % 37.7 % 48 % 25 % 40 % 45 %
Medium intensity: 19 23 7 7 Medium intensity: 9 20 7 5
45.9 % 61 % 45 % 35 % 35 % 33.6 % 29 % 39 % 35 % 25 %
High intensity: 5 17 5 7 High intensity: 7 18 5 6
27.9 % 16 % 33 % 25 % 35 % 28.7 % 23 % 35 % 25 % 30 %
Note: SR - Slovakia; PL - Poland; SRB - Serbia, CR - Czech Republic. Source: own data collection. 
Table 2 The evaluation of sources of market risk according to gender of entrepreneurs
MR1 Male Female MR2 Male Female
Low intensity: 21 5 Low intensity: 12 5
19.7 % 22 % 19 % 11.5 % 13 % 19 %
Medium intensity: 31 5 Medium intensity: 32 6
26.2 % 32 % 19 % 29.5 % 33 % 23 %
High intensity: 44 16 High intensity: 52 15
54.1 % 46 % 62 % 59.0 % 54 % 58 %
MR3 Male Female MR4 Male Female
Low intensity: 25 7 Low intensity: 36 10
26.2 % 26 % 27 % 37.7 % 38 % 38 %
Medium intensity: 45 11 Medium intensity: 34 7
45.9 % 47 % 42 % 33.6 % 35 % 27 %
High intensity: 26 8 High intensity: 26 9
27.9 % 27 % 31 % 28.7 % 27 % 35 %
Source: own data collection.
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all entrepreneurs). The second most important source 
of market risk is “losing the customers” (54.1 % of all 
entrepreneurs). Then, it is sources “unreliability of the 
suppliers” (28.7 % of all entrepreneurs) and “stagnation of 
the market” (27.9 % of all entrepreneurs). 
Own research results show that within the defined 
obtained education groups of the entrepreneurs, there are 
significant differences in the evaluation of the market risk 
sources (p-value of Chi-square tests are lower than the level 
of significance).
The biggest barriers that prevent the transport 
enterprises from an effective control of the market 
risks relate to the problems regarding the availability 
of information, no matter if internal or external data. 
Such information is necessary for evaluation and risk 
management, or their integration into the decision 
The number of employees of enterprises is not 
a statistically significant characteristics of evaluating the 
market source: strong competition in the line of business (p 
- value = 0.914); stagnation of the market (p - value = 0.946); 
unreliability of the suppliers (p - value = 0.575). The number 
of employees of enterprises is the statistical significant of 
evaluating the market source: “losing the customers” (p - 
value = 0.042).  Hypothesis H5 is rejected. 
The age of enterprises is not a statistically significant 
characteristics of evaluating the market source: “losing the 
customers” (p - value = 0.612); strong competition in the 
line of business (p - value = 0.984); stagnation of the market 
(p - value = 0.748); unreliability of the suppliers (p - value = 
0.186). Hypothesis H6 is rejected. 
The most important source of market risk is 
“a strong competition in the line of business” (59 % of 
Table 3 The evaluation of sources of market risk according to age of entrepreneurs
MR1 >30 30-50 50< MR2 >30 30-50 50<
Low intensity: 7 14 5 Low intensity: 6 5 5
19.7 % 18 % 23 % 23 % 11.5 % 16 % 8 % 23 %
Medium intensity: 8 14 10 Medium intensity: 8 21 6
26.2 % 21 % 23 % 45 % 29.5 % 21 % 34 % 27 %
High intensity: 23 34 7 High intensity: 24 36 11
54.1 % 61 % 55 % 32 % 59.0 % 63 % 58 % 50 %
MR3 >30 30-50 50< MR4 >30 30-50 50<
Low intensity: 8 18 6 Low intensity: 11 27 8
26.2 % 21 % 29 % 27 % 37.7 % 29 % 44 % 36 %
Medium intensity: 15 33 8 Medium intensity: 14 22 5
45.9 % 39 % 53 % 36 % 33.6 % 37 % 35 % 23 %
High intensity: 15 11 8 High intensity: 13 13 9
27.9 % 39 % 18 % 36 % 28.7 % 34 % 21 % 41 %
Note: The age up to 30 years (>30); the age from 31 to 50 years (30-50); the age over 50 years (50<). Source: own data collection.
Table 4 The evaluation of sources of market risk according to obtained education of entrepreneurs
MR1 SS SSw UG MR2 SS SSw UG
Low intensity: 5 14 5 Low intensity: 5 5 8
19.7 % 26 % 24 % 11 % 11.5 % 26 % 9 % 18 %
Medium intensity: 6 18 8 Medium intensity: 7 20 6
26.2 % 32 % 31 % 18 % 29.5 % 37 % 34 % 13 %
High intensity: 8 26 32 High intensity: 7 33 31
54.1 % 42 % 45 % 71 % 59.0 % 37 % 57 % 69 %
MR3 SS SSw UG MR4 SS SSw UG
Low intensity: 5 13 15 Low intensity: 6 22 17
26.2 % 26 % 22 % 33 % 37.7 % 32 % 38 % 38 %
Medium intensity: 9 32 13 Medium intensity: 8 15 15
45.9 % 47 % 55 % 29 % 33.6 % 42 % 26 % 33 %
High intensity: 5 13 17 High intensity: 5 21 13
27.9 % 26 % 22 % 38 % 28.7 % 26 % 36 % 29 %
Note: The obtained education - secondary school without the school-leaving exam (SS); secondary school with the school-leaving exam 
(SSw) and university graduates (UG). Source: own data collection.
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nationality, age, gender, the obtained education and how 
long the entrepreneurs have been doing business. 
The obtained education of entrepreneurs is 
a statistically significant characteristics to evaluate the 
market risk sources in selected transport enterprises. The 
transport managers, which had the university education, 
evaluated the market risk sources of the higher intensity. 
The nationality, age, gender and how long the entrepreneurs 
have been doing business are not statistically significant 
for evaluation of the market risk sources in the selected 
transport enterprises. 
The authors are aware of the research limits (e. 
g. a regional character of the study - central European 
countries and Serbia, the sample size - only 122 transport 
enterprises of four countries, basic statistical methods as 
the goodness-of-fit tests). The authors believe that the paper 
making process [17-18].  However, Hritzuk states that 
the information is not the most important aspect, but 
knowledge of transport managers is [19].
In this context, the authors remark that the innovation 
is too costly and SMEs are too weak in peripheral regions. 
Therefore, there is a great need for reasonable and flexible 
institutional support systems [20-22]. 
5 Conclusions
The paper aimed at defining important market risk 
sources in the transport SME segment. A part of this 
aim was a comparison of defined market risk sources 
of transport enterprises based on number of employees, 
Table 5 The evaluation of sources of market risk according to number of employees
MR1 MIE SE + ME MR2 MIE SE + ME
Low intensity: 17 7 Low intensity: 9 5
19.7 % 25 % 13 % 11.5 % 13 % 9 %
Medium intensity: 23 9 Medium intensity: 21 15
26.2 % 33 % 17 % 29.5 % 30 % 28 %
High intensity: 29 37 High intensity: 39 33
54.1 % 42 % 70 % 59.0 % 57 % 62 %
MR3 MIE SE MR4 MIE SE
Low intensity: 17 15 Low intensity: 29 17
26.2 % 25 % 28 % 37.7 % 42 % 32 %
Medium intensity: 33 23 Medium intensity: 24 17
45.9 % 48 % 43 % 33.6 % 35 % 32 %
High intensity: 19 15 High intensity: 16 19
27.9 % 28 % 28 % 28.7 % 23 % 36 %
Note: MIE - micro-enterprise (to 10 employees); SE - small enterprise (to 50 employees); ME - medium enterprise (to 250 employees). 
Source: own data collection. 
Table 6 The evaluation of sources of market risk according to how long the entrepreneurs have been doing business
MR1  1-5 5-10 10+ MR2  1-5 5-10 10+
Low intensity: 10 5 9 Low intensity: 5 5 6
19.7 % 27 % 16 % 17 % 11.5 % 14 % 16 % 11 %
Medium intensity: 10 7 15 Medium intensity: 10 10 16
26.2 % 27 % 22 % 28 % 29.5 % 27 % 31 % 30 %
High intensity: 17 20 29 High intensity: 22 17 31
54.1 % 46 % 63 % 55 % 59.0 % 59 % 53 % 58 %
MR3  1-5 5-10 10+ MR4  1-5 5-10 10+
Low intensity: 8 11 13 Low intensity: 15 7 24
26.2 % 22 % 34 % 25 % 37.7 % 41 % 22 % 45 %
Medium intensity: 19 12 25 Medium intensity: 10 13 18
45.9 % 51 % 38 % 47 % 33.6 % 27 % 41 % 34 %
High intensity: 10 9 15 High intensity: 12 12 11
27.9 % 27 % 28 % 28 % 28.7 % 32 % 38 % 21 %
Note: How long the entrepreneurs have been doing business: from 1 to 5 years (1-5); from 5 to 10 years (5-10) and more than 10 years 
(10+). Source: own data collection.
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discussion with ministry of transport and others competent 
institution in the different forms: conference events, 
education events organized of Ministry of Transport, 
workshops with topic risk management inside transport 
companies, and so on. Improving awareness and knowledge 
of the market risk and its resources is important for the 
profit of transport companies.
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has brought several interesting findings and new incentives 
for further research and discussion regarding the evaluation 
of the market risks and their sources. The market risk is 
the most important risk, which negatively influences the 
business performance of transport enterprises.
It is worth concentrating the future research on 
a comparison of other risks and their sources: the economic 
risk, financial risk, operational risk, safety risk, legal 
risk, human resources risk according to entrepreneurs´ 
characteristics (nationality, age, the obtained education, and 
so on). Authors believe that the entrepreneurs´ attitudes to 
other risks and their sources are different in the transport 
segment.  
The results of this paper are interesting for small 
and medium sized enterprises of the transport segment, 
entrepreneurship support organisations, as well as for 
the Ministries of Transport in the selected countries. It 
is important that the managers of transport company’s 
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